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WHAT IS CLAIMED IS:

1. A medical device, comprising;
an array of microneedles, and
a coating disposed on the microneedles,

wherein the coating comprises:

a local anesthetic selected from the group consisting of lidocaine,

prilocaine, and a combination thereof; and

a local anesthetic dose-extending component selected from the group

consisting of tetracaine, ropivacaine, bupivacaine, procaine and a combination

thereof;

wherein the local anesthetic is present in an amount of at least 1 wt-%

based upon total weight of solids in the coating, and

wherein the local anesthetic and dose-extending component are in a non-

eutectic weight ratio.

- 44 -

ad-ofevtendinea-tonieallxd srad-local.s e a TO-I3AER RS
b L tERGRE-H it DCE-AREL SOE B-rhadriEnasah
daanatha maatbhad o o
LN AE AP S L S b ) AAY pu Y By X
1y 11 snl ancatha sontad mmioe e desie
EIVLLSA Y R LT eAn ES i AL g L A ERWENA X 2 5
e, B TR LG
3 pe ks GEVEE :3 HEE
BT £ - Uea.and
A $y LA)’ RNTERIY & A W a STREST
e - Aicnaaed thea miaran o
fes il&m R ik}kl AINIRR FEETURENTRIRE ¥ R ks
s erern tho cmatine oo s gacis
VAR i - RATTVREY = ko [~
P +lagd elontod Gomen tlaa o T OALIG e Chide
L3 S SN VL g LERRA £%Y TET e -4 ¥ R ESO R & 4 &:7‘ ERW A g s
prdocal oy ravpbinatbondhereatand
PETIRISRCEY FRRZEA IS IR wE R s v e s s oSV gn A LG AL p wag ey s e g
adooal anecthetiodoca. e noitne.conio. snbgalecte eomdhe
[ S o g v & TAXTRAFTEY K kL Ve SRAVEY & o .t)k.f v FREETD kY LA TA S LS A
2, soiaiing Ctoten oo e basmiin 1
3 ui\, g x3 3 e £% A kN 5 & 4 5 23 ALY A kS 3 % i ¥ & E e a
sorabinaticn-tharants
COMDREHOR-TAST 5
siherein-theloacal anecthetic s pmeacant dn an-omonnt ofat af
RAR R L2 ARITUEE By TIETRAANATUEY ERTTENY kJL ARV LY Exuuy XV PSR S A § WL N M )
8 otz toyinl xuesodat woybidi in tha cantimea and
\A ALY TR R \/\i Y LTV s 00 30V Nt I 0 S e FEIREY &9 ¥y
o .k 1 P Lot el A 5
LS T ¥ §y BT R Fw X
) TN T e vt ok
th/ x 3 ALK k- L & [ v FLY fe)



10

15

20

25

30

32. A method of making a local anesthetic-coated microneedle device comprising:
providing an array of microneedles,
providing a composition comprising:
a local anesthetic selected from the group consisting of lidocaine,
prilocaine, and a combination thereof;
a local anesthetic dose-extending component selected from the
group consisting of tetracaine, ropivacaine, bupivacaine, procaine and a
combination thereof; and
a volatilizable carrier;
contacting the microneedles with the composition, and
volatilizing at least a portion of the carrier to provide a coating disposed on the
microneedles;
wherein the coating comprises the local anesthetic in an amount of at least 1 wt-
% based upon total weight of solids in the coating, wherein the local anesthetic and
dose-extending component are in a non-eutectic weight ratio; and
wherein the device comprises the array of microneedles with the coating

disposed on the microneedles.

43.  The method of claim 32, wherein the microneedles each have a tip and a base,
the tip extending a distance from the base, and contacting is carried out by contacting
the tips of the microneedles and a portion of the microneedles extending not more than

90 percent of the distance from the tips to the bases with the composition.

54.  The device of claim 1 or the method of any one of claims 2;-3; and 43, wherein

the coating further comprises at least one excipient.

65.  The device of claim 54 or the method of claim 54, wherein the coating comprises

10 to 75 wt-% of the at least one excipient, based upon total weight of solids in the

coating,
76.  The device of claim $4 or claim 65 or the method of claim 54 or claim 65,

wherein the excipient is selected from the group consisting of sucrose, dextrins,

dextrans, hyroxyethyl
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cellulose (HEC), polyvinyl pyrrolidone (PVP), polyethylene glycols, amino acids,
peptides, polysorbate, human serum albumin, saccharin sodium dehydrate, and a

combination thereof.

87. The device of any one of claims £4, 65, and 76 or the method of any one of

claims $4, 65, and #6, wherein the at least one excipient is a saccharide.

98.  The device of claim &7 or the method of claim &7, wherein the saccharide is
selected from the group consisting of dextran, sucrose, trehalose, and a combination

thereof.

489. The device of any one of claims 1 and 54 through 98 or the method of any one of
claims 2 through 98, wherein the local anesthetic is present in an amount of 20 to 90

wt-%, based upon total weight of solids in the coating.

++10. The device of any one of claims 1 and 54 through +69 or the method of any one
of claims 2 through 409, wherein the dose-extending component is present in an

amount of 2 to 48 wt-%, based upon total weight of solids in the coating.

+211. The device of any one of claims 1 and 5-4 through 4110 or the method of any one
of claims 2 through 4410, wherein the coating is present on the microneedles in an

average amount of 0.01 to 2 micrograms per microneedle.

4312. The device of any one of claims 1 and $4 through 4211 or the method of any one
of claims 2 through 4211, wherein the microneedles have a height of 200 to 1000

micrometers.

1413. The device of claim 4312 or the method of claim 4312, wherein at least 50 % of
the microneedies have the coating present on the microneedles near the tip and

extending not more than 50 percent of the distance toward the base.

+514. A medical device, comprising an array of dissolvable microneedles, the
microneedles comprising:

a dissolvable matrix material;
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